Ligand binding by the chlorocruorin from Eudistylia vancouverii.
Carbon monoxide chlorocruorin from Eudistylia vancouverii shows three distinct first-order relaxations with rates of 2.9 x 10(9) s-1, 6.5 x 10(7) s-1, and 3.2 x 10(6) s-1 (geminate reactions) and three second-order relaxations with rates of 4.7 x 10(6) M-1 s-1, 7 x 10(5) M-1 s-1, and 7 x 10(4) M-1 s-1, when studied by flash photolysis. The amplitudes of the second-order reactions depend on the extent of photolysis. This may be due to relaxation from the liganded (R) to the unliganded (T) conformation following photolysis and suggests that the combination rates contribute to cooperativity. In a stopped-flow experiment only the slowest phase with a rate of 7 x 10(4) M-1 s-1 is observed. It is assigned to binding to the T-state protein. Fragments of the native protein containing 12 and 4 hemes react like the holoprotein suggesting that the tetramer is a major cooperative unit. Oxygen binding shows three geminate relaxations with rates of 2.5 x 10(10) s-1, 3.5 x 10(7) s-1, and 4.5 x 10(6) s-1, and two second-order rates of 1.5 x 10(7) M-1 s-1 and 1 x 10(6) M-1 s-1. The amplitudes of the second-order phases do not correlate with the extent of photolysis. The results with the two ligands are consistent with an allosteric transition fast enough to compete with a rebinding rate of 500 s-1 in the R to T direction (CO rebinding) but not fast enough to compete with oxygen rebinding. There is significant heterogeneity in the R-state kinetics, but the T-state reaction is homogeneous.